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Abstract. The purpose of this work is to quantify the effectiveness of the environmental
institutions in Russia from the perspective of the concepts of green economy and green
growth. For these purposes we used the indicators of the environmental and economic
dynamics, which can be considered as characteristics of the quality of growth from an
environmental point of view: eco-intensity, representing direct quantitative characteristics
of resource use or negative impact per unit of economic result, and decoupling coefficients.
The authors adhere to the approach to the quantitative assessment of green growth,
proposed by P. Victor in 2014. The proposed tools allow analyzing environmental and
economic trends for individual regions, industries and types of negative anthropogenic
impact. Based on the calculation results, it can be concluded that Russian environmental
institutions are not a sufficiently fine instrument of regulation, as they do not fully take into
account the regional characteristics and, in general, do not create sufficient incentives for
greening the economy. The results of the work can be used both in theoretical studies of
ecological and economic dynamics for individual countries and regions, and in practical
development of programs for the development of territories.
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Introduction:
theoretical framework
and statement of the problem

Most studies investigating the resource
economy in the last three decades are inextri-
cably linked with the issues of environmental
protection, both in theoretical research and in
practical developments. Due to the fact that
the consequences of negative anthropogenic
impact (despite its initially local nature) are
becoming increasingly important for large ar-
eas, the issue of environmental modernization
arises not only for individual industries, but
also for socio-ecological and economic sys-
tems, which state environmental institutions
are called upon to solve.

Tools for “systemic” modernization are al-
most always developed and introduced through
the efforts of states. They can be varied to a
greater or lesser extent. In the European Union,
the set of these tools is quite broad: not only
environmental taxes and fees, but also rules
for the use of natural resources (including land
use, subsoil use, water use, forest use, etc.), as
well as support of the development and imple-
mentation of new environmentally friendly
technologies (Baker, 2000). The same mea-
sures are also used in Russia for the greening
of production facilities. However, both in the
West and in Russia, they do not always produce
the desired results, and this largely depends on
the quality of state environmental institutions
and the existing institutional environment.

Environmental measures of state regu-
lation are almost always aimed at stimulating
environmental modernization of production
facilities, while the target is more efficient use
of natural resources. This means getting bet-
ter economic results with using less natural
resources and causing less damage to the en-
vironment in each specific case of production
of goods and services. But does “individual
technological modernization” always mean
ecological modernization of socio-ecological
and economic systems as a whole?

This is called into question by the effect
noted in some studies (Alcott, 2005; Hovar-
das, 2016; etc.), similar to that described in
the famous “Jevons paradox” during the in-

dustrial revolution. Jevons (Jevons, 1905)
noted that although the initial motivation for
modernizing steam engines was to reduce the
consumption of coal, it nevertheless resulted
in the increase of coal consumption. More ef-
ficient use of coal in steam engines actually
increased the overall consumption of coal,
iron, and other resources. This, in turn, led
to significant negative environmental con-
sequences, which are well known. Similar
processes often occur when environmental
management measures create comparative
advantages for those industries that use re-
sources more efficiently and reduce their
negative impact on the environment. Theo-
retically, as a result of economic incentives
for technology development, the efficiency of
using natural resources increases and the per
unit demand of economic output decreases.
However, in practice an improvement in ef-
ficiency increases the commercial appeal of
the modernized sector (Warner, 2010; Wolfe,
2012) with the investment being directed
there and ultimately increasing the demand
for natural resources and the negative anthro-
pogenic impact on natural systems.

The term “green growth” in most works
refers to the path of development that leads
to the achievement of the goals of the green
economy and assumes an increase in the gross
domestic product. However, this definition
certainly requires the application of quantita-
tive “diagnostic” tools, the use of which could
give an answer to the question: is the observed
growth really “green”? The conceptual scheme
was proposed in P. Victor’s work (Victor, 2015).
He used one of the well-known indicators of
eco-intensity: the amount of carbon emissions
per unit of gross domestic product (GDP), and
on this basis developed a rule that allows to
characterize the dynamics of development as
“green”, “brown” or “black” growth in relation
to the climatic effects caused by the econom-
ic activity, which can also be applied to the
characteristics of the economic degrowth. This
work was presented in a report at the Kenneth
Boulding’s award ceremony in 2014 in Reykja-
vik. His calculations showed that the economic
growth in Canada over the past decades can be
characterized mainly as “brown”.
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Victor’s model was used in the work of
(Shang et al., 2015) to assess the dynamics of
the Chinese economy, also in relation to carbon
emissions. The authors showed that for the pe-
riod from 1971 to 2010, the economic growth in
China was “black” or “brown”. Some improve-
ments have been observed since 2005.

The purpose of this work is to quantify the
effectiveness of the environmental institutions
in Russia from the perspective of the concepts
of “green” economy and “green” growth.

The methodology assumes the use of
characteristics of environmental and econom-
ic dynamics for these purposes, which can be
considered as growth quality indicators from
an environmental point of view (Glazyrina,
Faleychik, et al., 2005). The most common in-
dicators are eco-intensity, which provide direct
quantitative characteristics of resource use or
negative impact per unit of economic output.
(De Haan, 2004; Glazyrina et al., 2018; Zabeli-
na, Deluga, 2019a). These include widely used
indicators of GDP energy intensity (Bobylev et
al., 2010; Gulbrandsen et al., 2010). In the past
few years, researchers have been attracted to
an approach based on the assessment of de-
coupling — the divergence or mismatch of eco-
nomic growth rates, resource consumption and
negative environmental impact (Decoupling...,
2011; Nagvi, Zwickl, 2017, OECD...,, 2002;
Shkiperova, 2014; Zabelina, 2019; Kudryavtse-
va, Yakovleva, 2019). This method is becoming
popular not only in scientific research, but also
in public environmental discourses related to
climate change.

Methods

The authors adhere to the approach to
quantifying “green growth” proposed by P.
Victor in (Victor, 2015). In accordance with this
approach, the positive value of the coefficient
of decoupling observed during the studied time
interval is a necessary but insufficient condi-
tion for the green growth. The authors pro-
posed a methodology for diagnosing “green”
growth, the idea of which also goes back to P.
Victor, and is described in detail in (Glazyrina,
Zabelina, 2016; Glazyrina, Zabelina, 2018).

To measure the effect of decoupling, the
following formula is used:

E
t/Yt
E )
O/YO

where E, and E, are the indicators that charac-
terize the negative impact on the environment
in the initial and current periods; Y, and Y, are
the indicators that characterize an economic re-
sult. The positive value of the indicator demon-
strates that the trends in economic and environ-
mental dynamics have opposite directions. If
the value of the coefficient of D, equals to zero
or is negative, then there is no decoupling ef-
fect. The positive value of the decoupling coef-
ficient is a necessary but insufficient condition
for the green growth. This may correspond to
the “brown” growth, that is, a situation where
the efficiency of resource use increases, and at
the same time the total volume of their use in-
creases as well. That is, we are talking about an
effect similar to the “Jevons paradox”. This is
associated with a certain pessimism in assess-
ing the prospects for economic growth per se
and discussing the concept of the inevitability
of degrowth in the scientific literature (O’Con-
nor, 1994; Victor, 2015). However, the emer-
gence and further sustainable manifestation of
the decoupling effect indicates that a step has
been taken towards a positive dynamic in the
development of ecological and economic sys-
tems.

The gross regional product was used as an
economic indicator in this work. The indicators
are presented in 2009 prices and adjusted to
take into account the cost of a fixed set of goods
and services, which may differ significantly in
different regions. The approach proposed in
(Mel’nikov, 2005) was used for the correction,
which was also used for this class of problems
in (Zabelina, Deluga, 2019b).

D,=1-

Results and discussion

The most common tool of state regula-
tion to encourage the greening of production
processes is the introduction of payments for
negative environmental impact. However,
this tool does not always yield unambiguous-
ly positive results. In a number of countries,
environmental taxes become a “drop in the
ocean” and have little impact on the environ-
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mental processes. In other cases, we can say
that this is the drop that “sharpens the stone”.
Russia is a large country with a high degree
of diversity of natural and socio-economic
conditions. However, the main instruments
of environmental regulation and correspond-
ing institutions for all regions are formed at
the Federal level. We believe that quantitative
indicators of environmental and economic
dynamics can serve as characteristics of the
effectiveness of these institutions for different
conditions and territories. They can also iden-
tify industries and sectors that are the main
sources of disadvantage, and identify activi-
ties where institutions “work” with a high or
low degree of efficiency. As an example, we
report the calculations results of the coeffi-
cients of decoupling for the energy sector. In
Table 1 data is presented for the Russian Far
East regions for two categories: when the eco-
nomic result is selected as (A) the contribution
to GRP, and (B) the physical volume of energy
produced. We can see that the trends do not al-
ways coincide. In the Irkutsk region within the
2009-2016 period, the decoupling coefficient
is positive, while calculations of natural indi-
cators give a negative value. This means that

the contribution of GRP (and, accordingly, the
decoupling coefficient) has increased more
due to the growth of cost components, rath-
er than physical energy production. A similar
situation is observed in some other regions.
Obviously, in this case, it is more appropriate
to use calculations in natural quantities.

The spatial distribution of the decou-
pling coefficient values for total air emissions
and GRP for the entire country is shown in
Fig. 1. Despite the fact that air emissions from
stationary sources are one of the most “con-
trolled” processes of the negative impact on
the environment, we see that the dynamics of
environmental and economic processes in this
context is very heterogeneous. Institutions for
paid environmental impacts, including stan-
dards for payments for emissions of pollutants,
are established at the federal level. As a result,
28% of regions for the 2009-2017 period have
a negative decoupling coefficient for this type
of impact. This shows that the format of en-
vironmental institutions in this case does not
take into account the heterogeneity of the nat-
ural and socio-economic conditions of a large
country. This is due to large spatial differences
in their effectiveness.

Table 1. The decoupling coefficient (Dt) for the economic activity
“Electricity, gas and water production and supply”: air emissions from stationary sources

(A) Contribution of the en- (B) Volume of production of
Region ergy industry to the GRP electric and thermal energy
2009-2012 | 2012-2016 | 2009-2016 | 2009-2012 | 2012-2016 | 2009-2016

Amur Region -0.31 0.17 -0.09 -0.20 -0.001 -0.20
Jewish Autonomous Region 0.09 0.29 0.35 0.05 0.15 0.19
Trans-Baikal Territory -0.03 0.37 0.35 0.08 0.19 0.25
Irkutsk Region -0.11 0.26 0.18 -0.29 0.09 -0.18
Kamchatka Territory 0.33 -0.03 0.32 0.03
Magadan Region 0.08 -0.12 -0.04 0.04 0.02 0.06
Primorye Territory 0.11 0.13 0.23 0.21 0.27 0.42
Republic of Buryatia 0.12 0.21 0.30 0.05 0.20 0.24
Republic of Sakha (Yakutia) 0.20 0.27 0.42 0.12 0.15 0.25
Sakhalin Region 0.14 0.44 0.52 0.33 0.43 0.62
Khabarovsk Territory 0.09 0.09 0.17 0.12 0.07 0.18
Chukotka Autonomous Area 0.04 0.28 0.31 0.10 -0.29 -0.16
Russian Federation as a whole 0.06 0.14 0.19 0.02 0.14 0.15

Source: calculated by the authors using the official data from the Federal State Statistics Service.
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Fig. 1. The decoupling coefficient (D) in Russia’s regions:
air emissions from stationary sources, 2009 and 2017
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Fig. 2. Spatial distribution of the “color” of growth in the Russian regions during
the 2009-2017 period by the ratio of the total emissions from stationary sources and GRP

As already noted, a positive value of the
coefficient of decoupling does not guarantee
the availability of “green” growth. Just like the
decoupling effect, the “color” of growth is de-
termined for a specific territory and for a fixed
period of time (Glazyrina, Zabelina, 2018). Fig-

ure 2 shows that, brown growth is diagnosed
for the 2009-2017 period in 20 regions with
positive decoupling. This means that despite
the decrease in eco-intensity, the total number
of emissions has increased. The number of re-
gions with brown and black growth (in relation
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to the total emissions into the atmosphere) is
49% — and there are such territories in the East
and West of the country. It is worth paying at-
tention to the fact that in some regions, where
oil and gas resources are traditionally extracted
(and a significant part of revenues to the Feder-
al budget of the Khanty-Mansiysk and Nenets
Autonomous Areas is formed), the changes for
2009-2017 are characterized as absolute green
degrowth. This means that both the total air
emissions and the emissions per unit of GRP
are reduced. This effect is due to the fact that
the GRP values are adjusted to take into ac-
count the level of consumer prices, which in
these regions is (talking about “the level”) con-
sistently higher compared to other territories.
The proposed tools can be used both for
individual sectors and for specific types of im-
pact. Figure 3 shows the spatial distribution
of the decoupling effect in relation to the SO,
emissions. According to the Russian regula-
tions, this substance belongs to the class III
hazard and has a negative impact on the human
cardiovascular system (Tian, 2014). Therefore,
there are an increased payment for its emis-
sions. However, in 10 (13%) regions the neg-
ative value of the coefficient of decoupling has
been identified. This means that the total SO,

emissions have increased in these regions, de-
spite the government regulation.

Figure 4 shows that the number of envi-
ronmentally disadvantaged areas is even great-
er in terms of trends towards a green economy:
in 7 (9%) of the regions we see black growth, in
10 (13%) — brown growth, and in 3 (4%) — black
degrowth.

Calculations show that the coefficient of
decoupling can be positive for some pollut-
ing substances and negative for others. This is
also true for the “color” of economic growth.
This is illustrated by the example in Table 2.
In the Krasnoyarsk Territory, there was a green
growth in solid particle emissions between
2009 and 2017, but there was a brown increase
in nitrogen oxide emissions and a black in-
crease in carbon monoxide emissions. At the
same time, in the Trans-Baikal Territory, there
is a green growth in all three types of impact.
These differences are related to the different
structure of the economy, industry, and en-
ergy supply. That is, in each case, problems
are “formed” at the regional and local levels.
At the same time, the main powers of regula-
tion, including the establishment of standards
for emissions to be concentrated at the federal
level. This impedes not only the “diagnosis”,

T +0,90 - 0,000 0,01 - 0,30 4 0,31 - 0,60 @ 0,61 - 0,99 <5 no data

e 2

Fig. 3. The decoupling coefficient (D) in Russia’s regions: sulphur dioxide emissions
from stationary sources, 2009 and 2017
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Fig. 4. Spatial distribution of the “color” of growth in the Russian regions during
the 2009-2017 period by the ratio of sulphur dioxide emissions and GRP

Table 2. Nitrogen and carbon emissions for Krasnoyarsk and Trans-Baikal Territories (2009-2017)

Krasnoyarsk Territory

Trans-Baikal Territory Russian Federation

The decoupling coefficient (D)

Solid emissions 0.30 0.21 0.38
Emissions of nitrogen oxides 0.06 0.11 0.09
Carbon monoxide emissions -0.55 0.10 0.25

“Color” of economic growth by the ratio of emissions from stationary sources and GRP

Solid emissions

Green growth

Green growth Green growth

Emissions of nitrogen oxides

Brown growth

Green growth Brown growth

Carbon monoxide emissions

Black growth

Green growth Green growth

Source: calculated by the authors using the official data from the Federal State Statistics Service.

but also the prevention of environmental viola-
tions, as well as the establishment of rules for a
rapid response to them.

Environmental institutions to a certain
extent focus on the reduction of eco-intensi-
ty and the formation of the decoupling effect.
Nevertheless even in this respect, their effec-
tiveness is low; the calculations show a signif-
icant number of regions that are experiencing
black growth and black degrowth. They are not
immune to the formation of “brown” trends in
the development of regional industry and the
emergence of new industries. If the previous

levels of pollution are maintained, even with a
relatively “gentle” anthropogenic impact, the
region will be doomed to “brown” growth with
each new project. To move to “green” growth
(or maintain the “green” development trend), a
parallel environmental modernization of exist-
ing production facilities is necessary. It allows
reducing the overall impact through the use of
new technologies, improving energy efficiency,
etc.

The “polluter pays” principle is imple-
mented in the Russian institutional environ-
ment in the form of payments for emissions of
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pollutants. In order to reduce unit costs, man-
ufacturers are upgrading to reduce eco-inten-
sity. However, under conditions of resource
abundance, this often leads to an increase in
the economic attractiveness of the natural re-
source sectors, and ultimately to an increase
in the negative impact on the environment.
One of the most systematic studies of this
issue presented in the paper (Tagaeva, 2011)
shows that it is more profitable for most en-
terprises to transfer payments for pollution
than to carry out environmental protection
measures and environmental modernization
of their production chains. In the system of
economic regulation of environmental activ-
ities, payments for pollutant emissions do not
properly take into account changes in price
proportions under the conditions of inflation.
The indexation rates for pollution charges for
many years have not corresponded to the actu-
al inflation rate, and were significantly lower.
Calculations have shown that the existing pay-
ment standards are underestimated, especially
in the Siberian Federal district (5-7 times), in
the Ural Federal district (9-11 times, in the Far
Eastern Federal district (10-12 times). Pay-
ments for negative environmental impacts are
at best one-hundredth of a percent in the cost
price and one-tenth of a percent of the enter-
prises’ profit.

Having played a positive role in the first
years after its formation, this institution has
now largely lost the regulatory function for
which it had been created. In (Glazyrina et al,
2017), it is shown that in the segment of sub-
surface use associated with the extraction of
placer gold, this function is almost completely
lost. As for the compensation function, that is,
the role of this tool for collecting and accumu-
lating funds for environmental purposes, it was
significantly reduced after 2000, when changes
in budget legislation had led to the loss of the
intended (environmental) purpose of these fi-
nancial resources.

For most types of pollutants, the level of
payments obviously does not correspond to the
actual damage caused by emissions and dis-
charges. Environmental payments reduce the
profitability of commodity companies, and the
examples of “environmental” lobbying support

the hypothesis that if the state is dominated by
institutions that promote rent-oriented behavior
among the economic agents, then significant fi-
nancial resources will be diverted and directed
to unproductive activities. The struggle for rent
in the raw materials industries is also manifest-
ed in the “suppression” of environmental laws,
and becomes a more profitable activity than the
development of environmentally friendly tech-
nologies.

Conclusion

The proposed tools allow analyzing en-
vironmental and economic trends for differ-
ent types of negative anthropogenic impact.
Based on the results of the calculations, it can
be concluded that Russian environmental insti-
tutions are not sufficiently fine instruments of
regulation, and do not fully take into account
the regional characteristics and, in general, do
not create sufficient incentives for greening the
economy.

The weakness and inflexibility of the re-
gional institutions is due to the current struc-
ture of distribution of rights and powers be-
tween the federal, regional and local levels of
government. There is already a certain con-
sensus in the scientific literature on the need
to strengthen the regional level of regulation of
environmental management processes. E. Os-
trom notes that for successful regulation of the
use of natural resources, it is extremely im-
portant to have operational and low-cost mech-
anisms for resolving emerging environmental
and economic conflicts (Ostrom, 2009), which
implies the presence of appropriate authorities
at the regional and municipal levels. In Russia,
the result of purposeful formation of the “ver-
tical of power” was the practical absence of
flexible and adaptive tools of state management
that take into account the regional specifics and
differences in the dynamics of socio-economic
processes. The Russian “budget trichotomy”
is becoming an increasingly noticeable barri-
er — the inability, except in special cases (under
the threat of “misuse”), to combine financial
resources at various levels to solve important
and obvious problems, as well as to combine
the resources of municipalities to solve com-
mon problems. Regional governments should
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have real capacity and resources to prevent centives for priority areas in the economy, cre-
and promptly resolve environmental problems, ate industries with deep processing of natural
and to develop and implement long-term en- resources, technological and environmental
vironmental programs and projects. It is very = modernization, set long-term goals and man-
important that they can initiate economic in- age their achievement.
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Annoranus. Lenpro ganHoN pabOTHI SIBISETCS KOJIMYECTBEHHAs OlleHKa 3P PEKTUBHOCTH
MIPUPOIOOXPAHHBIX HUHCTUTYTOB B POCCHM ¢ TO3UINIT KOHIIENINH «3€7I€HOH» SKOHOMUKH
U «3eleHoro» pocra. Jlisd 3TUX Leled UCIOJIB30BAJINCh IOKA3aTeNd SKOJIOIo-
SKOHOMUYECKOM JMHAMUKH, KOTOPBIE MOXHO pacCMaTpuBaTh KaK XapaKTEPUCTUKU
KauecTBa 3KOHOMHMUYECKOIO POCTa C HKOJIOTMYECKOM TOUKH 3PEHMS: SKOMHTEHCUBHOCTbD,
KOTOpasi ~ NpEACTaBIseT CcO00Hf  mHpsMBIE  KOJIMYCCTBEHHBIE  XapaKTEPHCTHKH
UCIOJIb30BAaHUSI PECYPCOB MJIM HEraTUBHOIO BO3AECHUCTBUS HA OKPYXKAIOLLYIO CPEny
B pacdeTe Ha CIUHUILY SKOHOMHYECCKOTO pEe3ynbTara, U KOd(QUINCHTH ACKAIUTHHTA.
ABTOpBI IPUACPKUBAIOTCA IOAXOJA K KOJIMYECTBEHHOM OLIEHKE «3EJIEHOrO» PpOoCTa,
npeioxkenHoro I1. Bukropom B 2014 rony. Ipennaraemslii ”HCTpyMeHTapuil HO3BOJISIET
AQHAJIU3UPOBATh 3KOJOrO-3KOHOMMUYECKHUE TEHIEHIUM JUId OTIEJIBbHBIX PETHOHOB,
oTpaciieil U BHJIOB JKOJIOIMYECKOM Harpy3ku. Ha ocHOBaHMM pe3ysbTaToB pacdeToB
MOJKHO CJ€JIaTh BBIBOJI, YTO POCCUMCKHME NPUPOJOOXPAHHBIE UHCTUTYTHI HE SIBIISIOTCS
JIOCTaTOYHO TOHKMM HMHCTPYMEHTOM pPETYJIMPOBAaHUSA, TaK KaK OHM HE B MOJHOM Mepe
YYUTHIBAIOT PETHOHATIBHBIE 0COOCHHOCTH U B IIEJIOM HE CO3JAI0T JOCTATOYHBIX CTUMYIIOB
JUTSL DKOJIOTM3AIIMH SKOHOMHKH. Pe3ynasTaTel paboThl MOTYT OBITH HCIIOJIB30BAaHBI KaK B
TEOPETUUECKUX HUCCIIEJOBAHUAX HKOJIOT0-9KOHOMUYECKON TUHAMUKH OTIEJbHBIX CTpaH
U PETHOHOB, TaK U B IIPAKTHUECKOI pa3paboTke MporpaMM pa3BUTHS TEPPUTOPHIL.
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